RECORDING APPARATUS AND RECORDING CONTROL METHOD 
BACKGROUND OF THE INVENTION 



5 , 1. Field of the Invention: 

This invention relates to a recording apparatus that 
records a broadcast-video signal of a broadcast program, a 
method for controlling it , and an information recording medium 
for recording control . 

10 2. Related Art: 

As a prior recording apparatus, there is a recording 
apparatus as disclosed reference (Japanese Patent Laid-Open 
No. H9-35411) that compresses the video signal and audio signal 
of a broadcast program as compressed data and records that 

15 data on the recording apparatus continuously over a specified 
period of time for a television channel pre-set by the user 
without having a recording instruction from the user for each 
program. With this recording apparatus , when reproducing the 
data , the compres sed data is read from the recording apparatus 

20 and expanded, making it possible to continuously or 
selectively view various broadcast programs over the 
specified time. 

Also, in Reference (EP 0936811B1) > a recording apparatus 
is disclosed that is provided with two kinds of storage units ; 

25 - for example, a first storage unit is a hard disc unit that 
stores broadcast program data in FIFO (First In First Out) 
format, and a second storage unit is an optical-disc "unit 
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that stores specified image data after that specified image 
data is detected from the image data stored in the first storage 
unit are known. 

In the prior recording apparatuses there was a technique 
5 of constantly recording broadcast programs, and performing 
time-division multiplexing of the video signals and audio 
signals of a plurality of channels to record them in one memory 
apparatus . / 

However, since the data is recorded in a memory apparatus 

10 such as the hard disc in the recording apparatus using the 
ring-buffer method, when recording is performed until the 
memory capacity of that memory apparatus becomes full, the 
first receded programs are deleted and new programs are recoded 
in that deleted space. Therefore, it is desirable that 

15 recording is efficiently performed by the recording apparatus 
even after the storage apparatus reaches its capacity. 

SUMMARY OF THE INVENTION 

20 Taking the inconvenience described above as an example, 

the ob j ect of this invention is to provide a recording apparatus 
and a control method for it desirable that recording is 
efficiently performed by the recording apparatus even after 
the storage apparatus reaches its capacity. 

25 The above object of the present invention can be achieved 

by a recording apparatus of the present invention. The 
recording apparatus is provided with a receiving device which 
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simultaneously receives a plurality of broadcast video 
signals; a multiplexing device which obtains a plurality of 
broadcast video signals from the receiving device , putts each 
of the plurality of broadcast video signals into packets and 
5 converts the packets into time-division multiplexed data; 
and a control device which records the time-division 
multiplexed data in a memory apparatus in packet units using 
a ring buffer method and in the order of recording position, 
and forms chapter units in the memory apparatus from a specified 

10 group of packets for the same program when performing records , 
wherein the control device which records a new packet to be 
recorded over an old packet in order of recording position 
when the packet length of the packet to be recorded next is 
greater than the data length of the recordable area from the 

15 recording ending position of the newest packet in the recording 
order to the recording starting position of the oldest packet 
in the recording order, and takes the recordable area to be 
the recorded area of a chapter of packets that is equal to 
that old chapter of packets. 

20 According to the present invention , when using a disc 

drive such as a hard disc drive as the memory apparatus, it 
is possible to reduce the number of times head seeking is 
performed. In other words, recording to the hard disc drive 
is performed using a ring buffer method, and the recorded 

2 5 program is recorded in the recorded-program database, so even 
when a packet is recorded over another, it is performed in 
address order (order of recording position) . By recording 
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over other packets, the packets of the oldest programs are 
deleted. Therefore, it is not necessary to perform head 
seeking and delete the recorded area of the oldest program, 
and new packets are recorded over other packets in address 
5 order so it is possible to do away with most of the number 
of times that head seeking is performed. As a result, when 
recording over older packets , efficient recording in address 
order is possible. 

in one aspect of the present invention can be achieved 

10 by the recording apparatus of the present invention. The 
recording apparatus of the present invention is, wherein 
the control device records packets as a new chapter in the 
memory apparatus when the time length of the chapter of the 
packets to be recorded next is greater than the maximum chapter 

15 time. 

According to the present invention, the chapter time can 
be set to an arbitrary time. Setting the chapter time to a 
short amount of time is advantageous in that the amount of 
wasted empty recording space is reduced, and the unit size 

2 0 for deleting streams is shortened . On the other hand , setting 
the maximum chapter time to a long amount of time is 
advantageous in that the number of times the deletion process 
must be performed is reduced. Dividing chapters can be 
perf ormedby using changes in video scenes , or content analysis 

25 results for the program as dividing units. By doing this, 
a program can be divided into chapters using meaningful units , 
and thus suitable searching or deleting of programs becomes 
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possible, as well as it is user friendly. It is also possible 
to perform deletion in program units without dividing up 
chapters . 

In another aspect of the present invention can be achieved 
5 by the recording apparatus of the present invention- The 
recording apparatus of the present invention is, wherein 
the control device assigns a recording sequence number to 
the chapters that indicates the order of the chapters recorded 
in the memory apparatus regardless of the' program, and saves 

10 the relationship between the chapters and the recording 
sequence numbers for each program in a database unit; and 
when the packet length of the packet to be recorded next is 
greater than the data length of the recordable area between 
the recording ending position and the recording starting 

15 position, it takes the chapter corresponding to the current 
starting recording sequence number to be the oldest chapter 
of packets, and deletes the data of that chapter from the 
database unit and updates the starting recording sequence 
number of the database unit by increasing it by ' 1'. 

2 0 According to the present invention, the stream 

information (video, audio, data) of the program recorded in 
the memory apparatus is controlled by the stream database, 
and by using the stream database, it is possible to know the 
contents of a program that is recorded in the memory apparatus 

25 without having to read and search recorded information from 
the memory apparatus. Also, it is possible to search for a 
desired program and to immediately access the position where 
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that desired program is recorded. 

In further aspect of the present invention can be achieved 
by the recording apparatus of the present invention. The 
recording apparatus of the present invention is, wherein 
5 the control device deletes data for one program from the 
database unit when data for all of the chapters of one program 
are deleted by deleting the data for the chapter from the 
database unit. 

According to the present invention, it is desirable that 

10 " recording is efficiently performed by the recording apparatus 
even after the storage apparatus reaches its capacity. The 
stream information of the program recorded in the memory 
apparatus is controlled by the stream database, and by using 
the stream database, it is possible to know the contents of 

15 a program that is recorded in the memory apparatus without 
having to read and search recorded information from the memory 
apparatus. Also, it is possible to search for a desired 
program and to immediately access the position where that 
desired program is recorded. 

2 0 In further aspect of the present invention can be achieved 

by the recording apparatus of the present invention. The 
recording apparatus of the present invention is, wherein 
the control device creates data for a new program in the 
database unit when recording packets of a new program, and 

25 creates data for chapters of a new program in the database 
unit. 

According to the present invention, it is desirable that 
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recording is efficiently performed by the recording apparatus 
even after the storage apparatus reaches its capacity. 

In further aspect of the present invention can be achieved 
by the recording apparatus of the present invention. The 
5 recording apparatus of the present invention is, wherein 
the control device stores the recording area starting address r 
which indicates the recording starting position, and the 
recording area ending address, which indicates the recording 
ending position, in the database unit, and updates the 

10 recording area ending address each time a packet is recorded, 
and updates the recording area starting address each time 
a packet is recorded over. 

According to the present invention, it is desirable that 
recording is efficiently perf ormedby the recording apparatus 

15 even after the storage apparatus reaches its capacity. The 
stream information of the program recorded in the memory 
apparatus is controlled by the stream database, and by using 
the stream database, it is possible to know the contents of 
a program that is recorded in the memory apparatus without 

2 0 having to read and search recorded information from the memory 
apparatus. Also, it is possible to search for a desired 
program and to immediately access the position where that 
desired program is recorded. 

The above object of the present invention can be achieved 

25 by a control method of the present invention. The control 
method for a recording apparatus which includes a receiving 
device capable of simultaneously receiving a plurality of 
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broadcast video signals, the control method is provided with 
an obtaining process of obtaining a plurality of broadcast 
video signals from the receiving device, putting each of the 
plurality of broadcast video signals into packets and 
5 converting the packets into time-division multiplexed data; 
a first recording process of recording the time-division 
multiplexed data in a memory apparatus in packet units using 
a ring buffer method and in the order of recording position, 
and forming chapter units in the memory apparatus from a 

10 specif ied group of packets for the same program when performing 
records; and a second recording process of recording a new 
packet to be recorded over an old packet in the order of 
recording position when the packet length of the packet to 
be recorded next is greater than the data length of the 

15 recordable area from the recording ending position of the 
newest packet in the recording order to the recording starting 
position of the oldest packet in the recording order, and 
takes the recordable area to be the recorded area of a chapter 
of packets that is equal to that old chapter of packets. 

20 According to the present invention, when using a disc 

drive such as a hard disc drive as the memory apparatus, it 
is possible to reduce the number of times head seeking is 
performed. In other words, recording to the hard disc drive 
is performed using a ring buffer method, and the recorded 

25 program is recorded in the recorded-prograrn database, so even 
when a packet is recorded over another, it is performed in 
address order (order of recording position) . By recording 



over other packets, the packets of the oldest programs are 
deleted. Therefore, it is not necessary to perform head 
seeking and delete the recorded area of the oldest program, 
and new packets are recorded over other packets in address 
5 order so it is possible to do away with most of the number 
of times that head seeking is performed. As a result, when 
recording over older packets, efficient recording in address 
order is possible. 

The above obj ect of the present invention can be achieved 

10 by an information recording program of the present invention . 
The information recording program is embodied in a recording 
medium which can be read by a computer in a recording apparatus . 
The program makes the computer function as : a receiving device 
which simultaneously receives a plurality of broadcast video 

15 signals; a multiplexing device which obtains a plurality of 
broadcast video signals from the receiving device, putts each 
of the plurality of broadcast video signals into packets and 
converts the packets into time-division multiplexed data; 
and a control device which records the time-division 

20 multiplexed data in a memory apparatus in packet units using 
a ring buffer method and in the order of recording position, 
and forms chapter units in thememory apparatus f rom a specif ied 
group of packets for the same program when performing records , 
wherein the control device which records a new packet to be 

25 recorded over an old packet in order of recording position 
when the packet length of the packet to be recorded next is 
greater than the data length of the recordable area from the 
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recording endingposition of the newest packet in the recording 
order to the recording starting position of the oldest packet 
in the recording order, and takes the recordable area to be 
the recorded area of a chapter of packets that is equal to 
5 that old chapter of packets. 

According to the present invention, when using a disc 
drive such as a hard disc drive as the memory apparatus, it 
is possible to reduce the number of times head seeking is 
performed. In other words, recording to the hard disc drive 

10 is performed using a ring buffer method, and the recorded 
program is recorded in the recorded-program database, so even 
when a packet is recorded over another, it is performed in 
address order (order of recording position) . By recording 
over other packets, the packets of the oldest programs are 

15 deleted. Therefore, it is not necessary to perform head 
seeking and delete the recorded area of the oldest program, 
and new packets are recorded over other packets in address 
order so it is possible to do away with most of the number 
of times that head seeking is performed. As a result, when 

20 recording over older packets, efficient recording in address 
order is possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 FIG. 1 is a block diagram showing the construction of 

a recording apparatus to which the invention is applied; 
FIG. 2 is a drawing showing the structure of a packet; 
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FIG. 3 is flowchart showing the main routine; 
FIG . 4 is a flowchart showing the deletion process of 
an old stream; 

FIG. 5 is a flowchart showing the recording process for 
5 a packet; 

FIG. 6 is a drawing showing the contents of a 
recorded-program database before recording program Y; 

FIG. 7 is a drawing showing the contents of the 
recorded-program database immediately after recording of 
10 program Y has started; 

FIG. 8 is a drawing showing the contents of the 
recorded-program database during recording of program Y; 

FIG. 9 is a drawing showing the contents of the 
recorded-program database when recording of program Y is 
15 finished; 

FIGS . 10A, 10B, 10C and 10D are examples of a packet of 
multiplexed data written in the memory apparatus at the times 
in FIG. 6 to FIG. 9; and 

FIG. 11 shows an example of the stream database contents. 

20 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments of the invention are explained 
in detail with reference to the drawings . 
2 5 FIG. 1 shows a recording apparatus to which the invention 

is applied. This recording apparatus is provided with: n 
number of tuners 1(1) to 1 (n) (in this embodiment, n is assumed 
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to be plural, or in other words, two or more, however, it 
does not exclude the possibility of one) ; n number of encoders 
2(1) to 2 (n) , n number of buffers 3(1) to 3 (n) , a selector 
4, multiplexing circuit 5, memory apparatus 7, separator 
circuit 7, selector 8, buffer 9, decoder 10, 
program-schedule-acquisition unit 11, modem 12, 
program-schedule-management unit 13, control unit 14, 
operation unit 15, bus 16 and database unit 17. 

The n groups of tuners 1(1) to 1 (n) , encoders 2(1) to 
2 (n) and buffers 3(1) to 3 (n) are connected in that order 
for each group. Each of the tuners 1(1) to 1 (n) receives 
arbitrary television broadcast waves by way of an antenna 
21 and demodulates that received signal and outputs an analog 
video signal and audio signal (in other words, a broadcast 
video signal) . In this embodiment, the tuners 1(1) to 1 (n) 
are all the same , for example , there can be one for a ground-wave 
broadcast, a BS broadcast and a CS broadcast or the like, 
and furthermore, instead of one for each kind of broadcast, 
they can be for a plurality of ground-wave broadcasts. The 
encoders 2(1) to 2 (n) convert the video signals and audio 
signals that are output from the tuners 1(1) to 1 (n) into 
compressed data in MPEG format (stream data) . The buffers 
3(1) to 3 (n) adjust the timing at which the compressed data 
is supplied to the multiplexing circuit 5. The selector 4 
selectively outputs the compressed data fromone of the buffers 
3(1) to 3 (n) to the selector 8. Selection by that selector 
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4 is performed according to an instruction from the control 
unit 14, When the compressed data is supplied from the 
selector 4 to just the selector 8 and is not supplied to the 
multiplexing circuit 5, the buffers 3(1) to 3 (n) are in a 
through state, and do not adjust the timing for supplying 
the compressed data. 

After the multiplexing circuit 5 puts the output 
compressed data that is supplied from the buffers 3(1) to 
3 (n) into packets, it performs time-division multiplexing 
and supplies that time-division multiplexed data to the memory 
apparatus 6 in packet units . A packet can correspond to the 
amount of data for one frame of video, for example, but this 
is not necessarily set. 

The memory apparatus 6, for example, is a recording medium 
that can be written over and can be accessed randomly such 
as a hard disc drive, and it records the time-division 
multiplexed data supplied from the multiplexing circuit 5 
according to a write instruction from the control unit 14 
to an internal fixed disc in packet units using a ring buffer 
method. In other words, recording to each of the addresses 
on the fixed disc is performed in a pre-determined address 
order from the starting address to the ending address, and 
when recording is completed up to the ending address , recording 
returns to the starting address and writes over the data, 
andthisprocess is repeated. Themultiplexeddata is recorded 
in the memory apparatus 6 in packet units , and forms one chapter 
(described later) from a group of packets of the same program 
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that were recorded in sequence . Recording of the multiplexed 
data will be explained in detail later. 

Also, the memory apparatus 6 reads multiplexed data that 
includes desired compressed data, according to a read 
5 instruction from the control unit 14. 

According to an instruction from the control unit 14, 
the separator circuit 7 separates and extracts packets of 
indicated program from the multiplexed data that was read 
from the memory apparatus 6, and removes a specific part {such 

10 as the header information) from the packet that, and output 
it, or compressed data to the selector 8. The selector 8, 
selectively outputs either the compressed data relayed and 
output from the selector 4 or the compressed data output from 
the separator circuit 7. The selection by the selector 8 is 

15 performed according to an instruction from the control unit 
14 , The decoder 10 is connected to the output from the selector 
8 by way of the buffer 9. The buffer 9 adjusts the timing 
at which the compressed data output from the selector 8 is 
supplied to the decoder 10. 

20 The decoder 10 expands the compressed data that is output 

from the buffer 9, and restores the video signal and audio 
signal. The restored video signal and audio signal are 
supplied to the monitor (not shown in the figure) . 

The program-schedule-acquisition unit 11 extracts 

25 program information such as EGP that is contained in the 
received signal, or in other words, extracts program 
information that is multiplexed with the broadcast wave, and 
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outputs that extracted program information to the 
program-schedule-management unit 13 as data. The modem 12 
can connect to the Internet, and performs communication with 
a specified server computer (not shown in the figures) over 
5 the Internet, and acquires program information and outputs 
that program information to the program- schedule-management 
unit 13 as data. The specified server computer is a computer 
that sends the most update program schedules for broadcast 
programs for each television broadcast station. The number 
10 of computers for sending this kind of program information 
is not limited to one computer. 

The program-schedule-management unit 13, control unit 
14, operation unit 15 and database unit 17 are connected to 
the bus 16. 

15 The database unit 17 is composed of a program-schedule 

database (DB) 18, recorded-program database 19 and stream 
database 20. 

The program- schedule-management unit 13 manages the 
program-schedule database 18 in the database unit 17 based 

20 on program information such as EPG (Electronic Program Guide) 
that was obtained by the program-schedule-acquisition unit 
10 and modem 11 . The control unit 14 forms a recorded-program 
database 19 in the database unit 17 for programs included 
in the multiplexed data that are recorded in the memory 

25 apparatus 6 . Also , the control unit 14 forms a streamdatabase 
20 in the database unit 17 for programs recorded as multiplexed 
data in the memory apparatus 6. 
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The program name of each program, the broadcast station, 
the broadcast time, genre, position, actors (character 
names/songs) , comments and the like are saved in the 
program-schedule database 18 . The recording schedule is also 
5 saved. The recording schedule is data that indicates programs 
that were preset for recording and programs that match the 
user 1 s preferences . 

Programs written as multiplexed data in the memory 
apparatus 6, which means that information about recorded 

10 programs is stored in the recorded program database 19 . More 
specifically, that information includes the program name, 
program ID, program time (time length of the program) , chapter 
ID , recording sequence number, chapter time (time length of 
the chapter) , chapter starting address and chapter ending 

15 address- Also, the starting address and ending address of 
the recording area in the memory apparatus 6 and the starting 
and ending recording sequence numbers are saved. 

The program ID is a unique number code that identifies 
a program, and is assigned in order starting from ' 0'. A 

2 0 chapter is a unit for dividing a recorded program into preset 
lengths of time (for example, 5 minutes) . This chapter is 
used as a search unit for searching recorded programs in the 
memory apparatus 6, or as a unit when deleting saved data 
from the memory apparatus 6. The chapter ID is a number that 

25 is assigned to chapters in order starting from ' 0'. The 
chapter time is the reproduction time of the chapter. The 
total of all of the chapter times for one program is the 
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reproduction time for that one program. A chapter start 
address and chapter end address are recorded for each chapter. 
Recording sequence numbers are given to the programs 
t recorded in the memory apparatus 6 in chapter units and in 

5 the order of recording, and are numbers that span over a 
plurality of programs . The order from the smallest recording 
sequence number for one program is the number order of the 
chapter ID numbers. The earliest sequence number is the 
starting recording sequence number and the most recent 

10 sequence number is the ending recording sequence number. The 
chapter starting address that corresponds to the starting 
recording sequence number is the starting address of the 
recording area, and the chapter ending address that 
corresponds to the ending recording sequence number is the 

15 ending address of the recording area. 

Maximum values are set for the program ID and recording 
sequence number. These maximum values correspond to the 
maximum number of programs and the maximum number of chapters 
that can be recorded in the memory apparatus 6. The program 

20 IDs and recording sequence numbers are assigned in order 
starting from ' 0 1 , and when they exceed the maximum values 
they return to ' 0 ' . As explained above , programs and chapters 
are deleted from the memory apparatus 6 in order from the 
oldest, so since the program IDs and recording-sequence 

25 numbers are deleted from the recorded-program database 19 
in order starting from the oldest, a plurality of programs 
having the same program ID or the same recording sequence 
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numbers do not exist in the recorded-program database 19. 

The program ID for each program, stream ID, sub- type ID , 
chapter ID, stream starting address and stream ending address 
are saved in the stream database 20. A stream ID is assigned 
to each stream (video, audio or data) of a program, and each 
has a different value. When a plurality of stream IDs are 
assigned in the same program, they each have a different value. 
Sub-type IDs are assigned when further classifying stream 
information to which a stream ID has been assigned. For 
example, they are used for classification such as the camera 
angle, main audio/sub audio, language, data type and the like. 
The stream start address and stream end address are recorded 
in chapter ID units for each stream information. 

The operation unit 15 is provided with a keyboard and 
supplies operation data to the control unit 14 according to 
key operations by the user. 

The structure of the packets created by the multiplexing 
circuit 5 is as shown in FIG . 2 for example . More specifically, 
in order from the start of the packet is the start code , program 
ID, chapter ID, stream ID, packet length, various header 
information, and the main data. The number of bytes of the 
packet to follow is given in the packet length . From the packet 
information it is possible to skip over the packets that are 
not necessary and move on to read packets that are necessary. 

The control unit 14 repeatedly executes the main routine, 
when executing the main routine , as shown in FIG . 3 , the control 
unit 14 first acquires the size of the packet to be recorded 
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next in the memory apparatus 6 from the multiplexing circuit 

5 as PS (step SI) , and determines whether or not the recording 
area starting address RSA is greater than the recording area 
ending address REA {step S2) . The control unit 14 reads the 

5 recording area starting address RSA and the recording area 
ending address REA from the recorded program database 19 in 
the database unit 17. When RSA < REA, the control unit 14 
determines whether or not the free recording area of the memory 
apparatus 6 (SS + RSA - REA) is greater than the packet size 
10 PS (step S3) > SS is the memory capacity of the memory apparatus 

6 and is known in advance. When (SS + RSA - REA) PS, then 
there is enough area for the packet size PS and the packet 
is recorded (step S4) . On the other hand, when (SS + RSA - 
REA) < PS, the current empty recording area of the memory 

15 apparatus 6 is not enough for the packet size PS, so an old 
stream is deleted (step S5) . 

Tn step S2, when it is determined that RSA S REA, the 
control unit 14 determines whether or not the empty recording 
area of the memory apparatus 6 RSA - REA is greater than the 

20 packet size PS (step S6) . When RSA - REA ^ PS, there is enough 
area for the packet size PS, so the control unit 14 moves 
to step S4 and records the packet. When RSA - REA < PS, the 
current empty area of the memory apparatus 6 is not enough 
area for the packet size PS, so the control unit S5 moves 

25 - to step S5 and deletes an old stream. 

in step S5, after an old stream is deleted, the control 
unit 14 moves to step S4. 
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When the packet was recorded in step S4, the control unit 
14 determines whether or not the stream to be recorded, or 
in other words , whether or not all of the packets of multiplexed 
data of the program have been recorded (step S7) . When not 
all of the packets have been recorded, the control unit 14 
returns to step SI and repeats the operation described above. 

Deletion of an old stream in step S5 will be explained 
in detail using FIG. 4. First, the control unit 14 reads and 
obtains the current starting recording sequence number SN 
from the recorded^program database 19 in the database unit 
17, and then deletes the data of the chapter corresponding 
to that current recording sequence number SN from the 
recorded-program database 19 and stream database 20 in the 
database unit 17 (step Sll) . Also, in order to update the 
starting recording sequence number SN, the control unit 14 
increases the number by j ust 1 (step S12 ) , and then determines 
whether or not the starting recording sequence number SN is 
greater than the maximum value Nmax for recording sequence 
numbers (step S13) . When SN < Nmax, the starting recording 
sequence number SN that was calculated in step S12 is maintained, 
howeverwhenSN ^ Nmax, the starting recording sequence number 
is set to ' 0' (step S14) . The result of step S13 or step S14 
is re-written as the starting recording sequence number for 
the recorded-program database 19 in the database unit 17. 
In step S13, when it was determined that SN < Nmax, or after 
step S14 is executed, the control unit 14 moves to and executes 
step $15, 
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The control unit 14 determines according to the update 
of the starting recording sequence nuinber SN whether or not 
all of the chapters in one program have been deleted (step 
S15) . When all of the chapters in one program have been deleted, 
5 the control unit 14 deletes the data for that program from 
the recorded-program database 19 and stream database 20 in 
the database unit 17 (step S16) . When not all of the chapters 
in one program have been deleted, or when step S16 has been 
executed, the control unit 14 moves to and executes step S17. 

10 The control unit 14 sets the starting address of the chapter 

that corresponds to the updated starting recording sequence 
number SN as the recording area starting address RSA (step 
S17) . The result of step S17 is rewritten as the recording 
area starting address of the recorded-program database 19 

15 in the database unit 17. 

To explain the recording of the packets in step S4 in 
more detail, as shown in FIG . 5, the control unit 14 first 
determines whether or not a packet for a new program is to 
be recorded {step S21) . Whether or not a packet for a new 

2 0 program is to be recorded canbe determined from the information 
about the packet that is obtained from the multiplexing circuit 
5 as shown in FIG. 2 and from the contents saved in the 
program-schedule database 18 . When recording a new program, 
the control unit 14 assigns a program ID to that program (step 

25 S22), and sets the chapter ID (CID) to '0' (step S23) . In 
step S22 the value resulting from adding 1 to the current 
program ID is assigned as the program ID for the new program. 
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However, when the value resulting from adding 1 reaches the 
maximum value for program IDs , it returns to 0. After step 
S23 is executed, the control unit 14 moves to and executes 
step S26. 

5 When not recording a packet for a new program, the program 

ID is kept as is, and the control unit 14 determines whether 
or not the chapter length CT (packet length) of the packets 
is greater than the preset maximum chapter time CTmax (step 
S24) . When CT < CTmax , the control unit 14 moves to and executes 

10 step S28. On the other hand, when CT t CTmax, the control 
unit 14 performs a process of dividing up the chapter, and 
further increases the chapter ID by 1 1 ' (step S25) r then moves 
to and executes step S2 6. 

In step S2 6, in order to update the ending recording 

15 sequence number, the control unit 14 increases the number 
by • 1 1 , and sets the chapter time CT to ' 0 1 . Also , the control 
unit 14 creates a new chapter whose end-record-sequence- 
number EN (step S27) . In step S27, the program ID, chapter 
ID, recording sequence numbers, chapter time, chapter 

20 starting address and chapter ending address are set. The 
program ID is the ID that was set in step S22 when recording 
a packet for a new program, and is the currently maintained 
program ID when not recording a packet for a new program. 
The chapter ID is the ID set in step S23 or S25. The chapter 

25 time is ' 0 1 > The chapter starting address and chapter ending 
address are the current recording area ending address. The 
items set in step S27 are written in the recorded-program 
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database 19 in the database unit 17. They are similarly 
-written in the stream database 20 in the database unit 17. 
The stream ID and sub-type ID in the stream database 20 are 
set based on the contents recorded in the program-schedule 
5 database. Also, the stream starting address and stream ending 
address are written according to the addresses where the 
multiplexed streams are recorded. After executing step S27 , 
the control unit 14 moves to and executes step S28. 

In step S28, the control unit 14 instructs the memory 

10 apparatus 6 to record the packet. A packet supplied from the 
multiplexing circuit 5 is written in an area that is the length 
of the packet starting from the position specified by the 
recording area ending address of the memory apparatus 6. 
According to the writing of that packet, the control unit 

15 14 updates the chapter time CT, chapter ending address CEA 
and recording area ending address REA in the recorded-program 
database 19 in the database unit 17 " (steps S29 to S32) . In 
other words, in step S29, the chapter time CT is set as the 
value obtained by adding the packet time PT of the written 

20 packet to the current chapter time CT f and the chapter ending 
address CEA is set as the value obtained by adding the packet 
length PS of the written packet to the current chapter ending 
address CEA. in step 30, the control unit 14 determines 
whether or not the value to which that packet length PS is 

25 added is greater than the memory capacity SS of the memory 
apparatus 6, and when PS S SS, the control unit 14 moves to 
and executes step S3 1 and sets the value obtainedby subtracting 
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the memory capacity SS from the CEA in step S29 as the chapter 
ending address CEA. In step S32, the recording area ending 
address REA is set as the chapter ending address CEA. Also, 
the stream ending address in the stream database 20 for the 
5 stream related to the written packet is updated. 

Next, FIG . 6 to FIG. 10 will be used to explain the case 
in which the packet is recorded over a packet in the memory 
apparatus 6. FIG. 6 to FIG. 9 show the contents of the 
recorded-program database 19 at the time Tl to T4, and FIGS. 

10 10A to 10D correspond to times Tl to T4 in FIG. 6 to FIG. 
9, and are multiplexed data written in the memory apparatus 
6, or in other words, packet strings of stream data. Here, 
Tl< T2 < T3 < T4 . In FIG. lOAto 10D, AO is a packet corresponding 
to chapter ID = 0 of program A, andAl is a packet corresponding 

15 to chapter ID = 1 of program A. This is the same for BO and 
Bl of program B, and CO of program C. 

At time Tl, a plurality Of programs A, B, C, , X 

are recorded in the memory apparatus 6. As shown in FIG. 6, 
program A is divided into six chapters, program B is divided 

20 into five chapters, program C is divided into twelve chapters 
and program X is divided into one chapter. The maximum chapter 
time is set to 5 minutes. Also, the starting recording 
sequence number is '0' , and this corresponds to the chapter 
0 of program A. This chapter starting address is the recording 

25 area starting address. The ending recording sequence number 
is 199, and this corresponds to the chapter 0 of program X, 
and this chapter ending address is the recording area ending 



address. In other words , the empty recording area (recordable 
area) V is from OxFF-FOOO-OOOO (recording ending address) 
to 0x00-0000-0000 (recording starting address) . 

Recording of program Y starts, and at time T2, when the 
empty memory space of the memory apparatus 6 becomes less 
than the packet size PS, deletion of an old stream in step 
S5 is executed. Wore specifically, by executing step S5, the 
data (chapter ID , recording sequence number, chapter time, 
chapter starting address and chapter ending address) for 
chapter ID = 0 of program A whose record-sequence-number is 
equal to the start-record-sequence number 0 is deleted from 
the recorded-program database 19. Also, by executing step 
S12, the starting recording sequence number is set to 1 1' 
as shown in FIG. 7. The starting recording sequence number 
1 corresponds to chapter ID = 0 of program B. This chapter 
starting address is set to the recording area starting address . 
In other words , the empty memory area V of the memory apparatus 
6 extends up to 0x00-0003^0000 (recording area starting 
address) , 

Next,, the recorded program Y is registered in the 
recorded-program database 19. In other words, in step S2 6, 
the ending recording sequence number is increased by ' 1' and 
becomes 200. The chapter ID of program Y that has this 200 
as the recording sequence number is new, so it becomes '0' . 
Both the chapter starting address and chapter ending address 
become the current recording area ending address . After that , 
when the stream data of program Y is recorded up to address 
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0x00-0001-0000, that address 0x00-0001-0000 is written in 
the recorded-program database 19 as the chapter ending address 
for chapter ID = 0 of program Y, and as the recording area 
ending address . 

5 By deleting an old stream in step S5 , free recording space 

V as shown in FIG. 10B, where the packet AO for chapter ID 
= 0 of program A was recoded, occurs intermittently among 
the recording area of other streams. However, by setting the 
maximum chapter time of the chapter to be short, this 

10 unavailable empty receding area is made sufficiently small 
compared to the memory capacity SS of the memory apparatus 
6 . Also , as will be described later , by deleting the recording 
areas of other chapters, the empty recording areas V which 
was unavalable to record are joined together become a writable 

15 area. 

The recording of program Y continues and at time T3 when 
it becomes necessary to write over a recording area in order 
to record further packets, by executing step S5 the data for 
chapter ID — 0 of program B to which a recording sequence 

20 number is given that is equal to the starting recording sequence 
number 1 is deleted from the recorded-program database 19. 
Also, as shown in FIG . 8, by executing step S12, the starting 
recording sequence number becomes 2 . The starting recording 
sequence number 2 corresponds to the chapter ID = 0 of program 

25 • C. This chapter starting address is set as the recording area 
starting address. In other words, the empty memory area of 
the memory apparatus 6 extends to OxOO-OOOC-OOOO (recording 
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area starting address) . 

Furthermore, recording of program Y continues and in step 
S24, when it is determined that the chapter time CT is greater 
than the maximum chapter time CTmax, the chapter is divided. 
5 The recording address at this time is written in the 
recorded-program database 19 as the chapter ending address 
and recording area ending address for chapter ID = 0 of program 
Y. Also, the chapter time CT at that time is placed in the 
recorded-program database 19, By doing this, dividing the 

10 chapter ends. 

After dividing of the chapter ends, the chapter ID of 
program Y becomes 1- The ending recoding sequence number is 
increased by 1 in step S26 and becomes 201. The chapter ID 
of the program Y having 201 as the recording sequence number 

15 become chapter ID — 1 . In step S27, a new chapter is created 
for chapter ID = 1 of program Y, and both the chapter starting 
address and chapter ending address become the current 
recording area ending address. After that, when the stream 
data of program Y has been recorded up to address 0x00-0 00 6-0000 , 

20 that address 0x00-0006-0000 is written in the 
recorded-program database 19 as the chapter ending address 
and the recording area ending address for chapter ID = 1 of 
program Y . 

Recording of program Y further continues and at time T4 
25 when the recording area ending address reaches a position 
as shown in FIG. 10C and it becomes necessary to write over 
a recording area in order to record further packets, by 
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executing step S5 , the data for chapter ID = 0 of program 
C, whose the record-sequence-number equal to the start- 
record- sequence-number 2, is deleted from the 
recorded-program database 19. Also, as shown in FIG. 9, by 
5 executing step S12 the starting recording sequence number 
becomes 3. The starting recording sequence number 3 
corresponds to chapter ID = 1 of program A. This chapter 
starting address is set as the recording area starting address . 
In other words , the empty memory space of the memory apparatus 

10 6 extends to 0x00-1005^0000 (recording area starting address) . 

Similar to as described above , after recording of program 
Y has been executed, this area becomes the recording area 
ending address and recording area starting address as shown 
in FIG. 10D, and recoding is completed at that ending address 

15 OxOO-FOOO-OOOO . This address is written in the 

recorded-program database 19 as the chapter ending address 
and recording-area ending address for chapter ID = 1 of program 
Y . 

The packets of program Y are included in the hatched section 
20 of FIGS . 10A to 10D. 

FIG. 11 shows an example of the stream database 20 that 
is formed for programs A, B and C above. 

When using a disc drive such as a hard disc drive as the 
memory apparatus 6, it is possible to reduce the number of 
25 times head seeking is performed. In other words, recording 
to the hard disc drive is performed using a ring buffer method, 
and the recorded program is recorded in the recorded-program 
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database 19, so even when a packet is recorded over another, 
it is performed in address order (order of recordingposition) , 
By recording over other packets, the packets of the oldest 
programs are deleted. Therefore, it is not necessary to 
5 perform head seeking and delete the recorded area of the oldest 
program, and new packets are recorded over other packets in 
address order so it is possible to do away with most of the 
number of times that head seeking is performed. As a result, 
when recording over older packets, efficient recording in 

10 address order is possible. 

Moreover, the memory apparatus is not limited to a disc 
drive, and it is also possible to reduce the number of times 
the memory is accessed when using a semiconductor memory 
apparatus, so in the same way , when recording over older packets , 

15 efficient recording in address order is possible. 

Furthermore, the stream information (video, audio, data) 
of the program recorded in the memory apparatus 6 is controlled 
by the stream database 20, and by using the stream database 
20, it is possible to know the contents of a program that 

20 is recorded in the memory apparatus 6 without having to read 
and search recorded information from the memory apparatus 
6. Also, it is possible to search for a desired program and 
to immediately access the position where that desired program 
is recorded. 

25 In the embodiment described above, the maximum chapter 

time was set to 5 minutes and chapters were divided, however, 
the chapter time can be set to an arbitrary time. Setting 
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the chapter time to a short amount of time is advantageous 
in that the amount of wasted empty recording space is reduced, 
and the unit size for deleting streams is shortened. On the 
other hand, setting the maximum chapter time to a long amount 
5 of time is advantageous in that the number of times the deletion 
process must be performed is reduced. Dividing chapters can 
be performed by using changes in video scenes, or content 
analysis results for the program as dividing units - By doing 
this , a program can be divided into chapters using meaningful 
10 units, and thus suitable searching or deleting of programs 
becomes possible, as well as it is user friendly. It is also 
possible to perform deletion in program units without dividing 
up chapters . 

In the embodiment described above, broadcast waves that 
15 carry a broadcast program are received by a tuner, however, 
the recorded broadcast program is not limited to this. For 
example, it is also possible to receive and record broadcast 
signals (digital signals or analog signals) that are broadcast 
by way of a cable from a CATV (cable television) station. 
20 Furthermore, it is also possible to receive and record a data 
signal that is broadcast over a direct line as stream data 
by way of a line such as the Internet. 

As was described above, with this invention, it is 
desirable that recording is efficiently performed by the 
25 recording apparatus even after the storage apparatus reaches 
its capacity. 

It should be understood that various alternatives to the 
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embodiment of the invention described herein may be employed 
in practicing the invention. Thus, it is intended that the 
following claims define the scope of the invention and that 
methods and structures within the scope of these claims and 
5 their equivalents be covered thereby. 

The entire disclosure of Japanese Patent Application 
No. 2003-121981 filed on April 25, 2003 including the 
specification, claims , drawings and summary are incorporated 
herein by reference in its entirety. 
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